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HPC Cord blood processing

Policy

Haemopoietic cord blood products are processed and cryopreservation in accordance with NetCord-FACT International Standards for Cord Blood Collection, Banking and Release for Administration.

clinical significance

Umbilical cord blood, collected from placental and umbilical cord blood vessels, is a rich source of haemopoietic progenitor cells HPC(CB). Directed allogeneic HPC(CB) may be used to reconstitute the bone marrow of patients. 
principle

The cord blood is buffy coat enriched to reduce red cells and minimise product volume prior to cryopreservation. Recovery of total nucleated cells (TNC) is usually >65% and CD34 cells >70%. The cells are cryopreserved in a final concentration of 10% DMSO at a TNC concentration ≤300 x 109/L. A minimum of 1.5 x 108 TNC/kg and 0.5 x 106 CD34 cells/kg of recipient weight is generally required for engraftment. 

Scope

This procedure describes the evaluation and processing of directed HPC(CB) products for cryopreservation. 

Responsibilities

· (Insert paediatric institute name) paediatric oncologist/haematologist is responsible for completing a written request for collection and notifying the Medical Director Obstetrics/Obstetric team at (Insert obstetrics institute name), (Insert obstetrics institute name) Haematology scientific staff and (Insert manufacturer name) Production Manager. 

· Clinical staff members are responsible for obtaining written consent for cord collection from the parents and arranging for maternal infectious disease screening and ABO and Rh blood typing at the 37 week antenatal visit and within 7days of cord blood collection. 

· (Insert obstetrics institute name) clinical staff members are responsible for:

· notifying (Insert obstetrics institute name) Haematology scientific staff when the patient is admitted in labour. 

· collection of the cord blood

· completing requests for HLA typing. 

· (Insert obstetrics institute name) Haematology scientists are responsible for notifying (Insert manufacturer name) when the collection has been completed.

· (Insert manufacturer name) staff members are responsible for:

· providing cord blood collection bags and NAT tubes, prior to delivery, to (Insert obstetrics institute name) Haematology scientists.

· transporting the cord blood product and blood samples for NAT testing from (Insert obstetrics institute name) to (Insert manufacturer name)
· receipt, processing, storage and release of HPC(CB) products.

· providing a sample of the product, with the request form, to (Insert immunology testing facility name) for HLA typing.

· (Insert paediatric institute name) clinicians are responsible for maternal infectious disease screening (including NAT) at 180 days post delivery.

collection

· Umbilical cord blood is collected, after vaginal or caesarean delivery, at (Insert obstetrics institute name).

· The collection protocol is documented in (Insert obstetrics institute name) Clinical Guidelines Section (insert relevant protocol for collection of cord blood for stem cell harvest). 

· Collection is performed using a MacoPharma STEMFLEX Cord Blood Collection & Processing System.
equipment & materials

As listed on the HPC(CB) Evaluation & Processing Form.

Sepax 2 CS-490.1 kit

AcT diff2 Haematology Analyser

Balance (AGS 300)

Biosealer CR6
Sepax 2

Calculation

Total Nucleated cells TNC (x 109) = product volume (L) x WBC (x109/L)

TNC % recovery = TNC (buffy coat) ( TNC (initial) x 100

RBC volume (mL) = Haematocrit (Hct) x product volume (mL)

Procedure

All processing is performed in a cleanroom.

Record measurements and calculations on the HPC(CB) Evaluation & Processing Form. The Haemopoietic Evaluation Form is not required for HPC(CB) products. 
Label Check

Confirm product identification, by checking the identifiers on the product bag with those on the accompanying documentation and the (Insert manufacturer name) product labels. 

Volume Determination

1. The collection line may be stripped prior to sealing, provided the blood in the lines is not clotted, and drained into the Cord Blood Collection Bag.

2. Hermetically seal and remove the Cord Blood Collection Bag (containing the collection) from the collection and processing set.
3. Weigh the Cord Blood Collection Bag containing the product.

4. Determine the product volume by subtracting the empty bag weight (25g).
5. Convert the weight to volume by dividing by the specific gravity for bone marrow = 1.06.

Sampling

1. Insert a bag access device and aspirate 1.5mL sample.

2. Aliquot 1.0mL into a labelled sarsted tube for HLA typing. Send to (Insert immunology testing facility name) with the request form.

3. Aliquot 0.5mL into an eppendorf tube for full blood count and CD34 enumeration.

4. Calculate the number of TNC (x 109) and volume of RBC in the product.

Buffy Coat Enrichment

1. Follow the GVR Protocol with CS-490.1 kit procedure documented in Sepax 2 Instructions.
· The input bag is the bag containing the cord collection.
· The output bag is a 50mL cryopreservation bag.
· Set the fixed final volume to 20mL.

2. On completion of processing, remove 0.2 - 0.5mL from the cryopreservation bag for cell count.
3. Calculate TNC % recovery from the WBC. If TNC recovery <65%, reprocessing may be required. Refer to the Production Manager. 
4. When TNC % recovery is satisfactory, assess CD34 cell recovery. CD34 recovery should be >70%.
5. Calculate the red cell volume. Red cell volume ≤10mL is desirable.
6. Chill the cryopreservation bag at 2-8oC.
Cryopreservation

DMSO concentration in the HPC(CB) final product is 10%. 

1.  Prepare a 30% DMSO solution. Prepare in multiples of 30mL.

NaCl : DMSO : Albumex 4 = 35:30:35 (by volume). 

Volume required is 50% of the buffy coat volume. 

2. Chill the DMSO solution at 2-8oC.

3. Remove 1mL aliquot of DMSO for the CRF sample probe.

4. The time from addition of the DMSO solution to the cells until cryopreservation must be kept to a minimum.

5. Gradually add required volume of DMSO solution to the product in the cryopreservation bag. 

6. Mix well and immediately transfer half the mixture to the second cryopreservation bag.

7. Remove air from the bags.

8. Sample the last cryopreservation bag for microbial contamination testing (1% of total volume), retention samples (4 vials, approx 0.2mL/vial) and cell counts (approx 0.2mL).

9. Allow for two segment samples for each cryopreservation bag and seal lines close to the inlet port.
10. Position the cryopreservation bags in stainless steel cassettes.

11. Place retention samples in a cryopreservation straw.

12. Proceed with cryopreservation. See CRF Short Work Instructions and Cryomed Controlled Rate Freezer.
Testing

1. For microbiological contamination testing of the initial product, sample plasma from the plasma collection bag and inoculate Bactec bottles.

2. If there is sufficient plasma from the collection, send approx 5 mL for viral serology testing. 

3. Remove 1mL of red cells from the red cells bag for ABO grouping. 

process control

1. Thaw a retention sample within one week of cryopreservation to measure CD34 and TNC viability by flow cytometry. See Haemopoietic Viability Assay.
2. Record the viability results on the Haemopoietic Viability Form. 
3. CD34 viability should be at least 70%. If <70%, refer to the Production Manager.

4. Set up a CFU-GM assay for HPC products. See CFU-GM Methocult Assay.
5. Record CFU results on CFU-GM Assay Form. If growth is minimal/absent, refer to Production Manager.

forms

CFU-GM Assay Form FORM71 
Haemopoietic Viability Form FORM135
HPC(CB) Evaluation & Processing Form FORM104

documents

CFU-GM Methocult Assay DOC63 
CRF Short Work Instructions DOC73

Cryomed Controlled Rate Freezer DOC6

Haemopoietic Viability Assay DOC121

HPC-C Collection Bag- Weight Evaluation VAL19

Sepax 2 Instructions DOC120
Sepax: HPC(CB) Buffy Coat Enrichment VAL57 rev2
(Insert obstetrics institute name) Clinical Guidelines Section (insert relevant protocol for collection of cord blood for stem cell harvest). 

References

NetCord-FACT International Standards for Cord Blood Collection, Banking and Release for Administration.

back-up method

The back-up method for buffy coat enrichment is performed using the centrifuge (Sigma 6K15) and the manual plasma press.

1. Do not drain the collection into the Cord Blood Collection Bag. Leave it in the original collection bag. 
2. Weigh the bag and subtract the empty bag weight (25g). 
3. Carefully fold the processing set and place in sterile bag.

4. Pack into centrifuge bucket. 

5. Centrifuge at 2500rpm (1467g) for 10min, with slow deceleration.

6. Carefully remove processing set from centrifuge.

7. Unfold the set and place the collection bag on the plasma press using a bulldog clip.

8. Place the red cell bag on the balance and tare the balance.

9. Clamp the red cell bag line.

10. Using a very slight gradient, approx 3cm above the balance (e.g. using red tube racks), snap the valve open at the bottom of the collection bag.

11. Using forceps to control the flow, very slowly drain the red cells into the red cell bag.

NOTE: If the flow is too fast, a vortex will form and the buffy layer will be drawn out with the red cells. 

12. Remove red cells, monitoring the volume removed using the balance (assume 1mL= 1g), without compromising the buffy coat. 

NOTE: It may be necessary to occasionally tap the balance to prevent it turning off.

13. Clamp the line at the base of the collection bag. Place a second clamp on the line near the red cell bag.

14. Snap the valve at the top of the collection bag and press the plasma into the plasma bag.

15. Clamp the line close to the collection bag.

16. Carefully re-suspend remaining cells in the collection bag.

17. Draw up cells into a syringe. Ideally, the volume of cells should be approx 30mL.

18. If volume is less than required, rinse collection bag with small volumes of plasma from the plasma line.

19. Draw up the plasma rinse into the syringe

20. Record the volume in the syringe (Buffy 1 volume). 

21. Transfer the contents of the syringe to a cryopreservation bag.

22. Take samples for cell counts, as per standard method.
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